The atomic force microscopy (AFM) was carried out using a Dimension 3100 scanning probe microscope (SPM). The monolayer graphene sample was transferred onto a SiO 2 substrate for AFM studies. Figure S-1 shows a typical tapping-mode AFM topography and cross-sectional profile. The transfer process caused folded edges and some wrinkles in the graphene film. The measured thickness in the flat area is ~0.7 nm, which confirms the monolayer nature of the graphene sample. Figure S-1 AFM topography and cross-sectional profile of the monolayer graphene film. Vertical scale: 80 nm
Pulse dynamics simulation
In the fiber laser mode-locked by saturable absorbers with relaxation time varying from 100 fs to 1 ps, a soliton has been formed as judged from the presence of the spectral sideband in the optical spectrum and the small frequency chirp of the pulses. To correlate the modulation depth of graphene samples with different numbers Address correspondence to Dingyuan Tang, edytang@ntu.edu.sg; Kian Ping Loh, chmlohkp@nus.edu.sg of layers with their mode-locking behavior, the operation of the laser was numerically simulated [1, 2] . The following coupled Ginzburg-Landau equations were used to describe the pulse propagation in the weakly birefringent fibers
where u and v are the normalized envelopes of the optical pulses along the two orthogonal polarized modes of the optical fiber, 2β = 2πΔn/λ is the wavenumber difference between the two modes, 2δ = 2βλ/2πc is the inverse group velocity difference, ′′ k is the second order dispersion coefficient, ′′′ k is the third order dispersion coefficient, γ represents the nonlinearity of the fiber, g is the saturable gain coefficient of the fiber, and Ω g is the bandwidth of the laser gain. For undoped fibers g = 0; for an erbium-doped fiber, we considered its gain saturation as
where G is the small signal gain coefficient and P sat is the normalized saturation energy. The saturable absorption of graphene materials is described by the following rate equation, which has been previously used for semiconductor saturable absorption mirrors [3] 
where τ is the absorption recovery time, * α 0 is the initial absorption of the absorber, and E sat is the absorber saturation energy. To make the simulation close to the experimental conditions, we used the following fiber and laser parameters: γ = 3 W -1 ·km -1 , Ω g = 24 nm, P sat = 100 pJ, ′′ SMF k = -23 ps 2 ·km -1 , ′′ EDF k = -13 ps 2 ·km -1 , ′′′ k = -0.13 ps 3 ·km -1 , and cavity length L = 78.6 m. We used the standard split-step Fourier technique to solve the equations and a so-called pulse tracing method to model the effects of laser oscillation, as we have discussed elsewhere [1] .
